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1 Introduction
During the last months, an idea due to Randall and Sundrum [1] has gained a lot of
attention. These authors consider five dimensional gravity with a cosmological constant
on the orbifold S1/Z2. In addition, there are cosmological constants located at the fixpoints
of the Z2. The equations of motion of this theory are solved using a warped product ansatz
which preserves four dimensional Poincare´ invariance. The exponential dependence of the
warp factor on the fifth direction then leads to an elegant solution of the hierarchy problem.
Clearly, it would be of great interest to supersymmetrize the Randall-Sundrum scenario.
To be more precise, one may ask for five dimensional gauged supergravity [2] on S1/Z2
with additional cosmological constants on the branes and supersymmetrizations thereof.
Some work has already been devoted to the topic of supersymmetric brane world sce-
narios. Let us mention the paper of Falkowski et al. [3], which discusses models where the
supergravity in the bulk is slightly modified; namely the bulk mass term for the gravitino
contains a step function. Another approach is the work of Altendorfer et al. [5], who
keep the bulk theory as it stands and find the terms on the boundaries by requiring the
warped product metric of Randall-Sundrum being a supersymmetric vacuum. However,
their method has the disadvantage that it cannot be extended straightforwardly to include
additional matter on the boundaries. Finally, we should mention a more recent preprint,
which treats the subject in a more general framework [4].
In this work we present an alternative and as we think quite powerful technique, suited
for the derivation of theories of the Randall-Sundrum type. This technique rests mainly on
two ingredients. First, Mirabelli and Peskin [6] presented a very elegant method to couple
theories, which live in the bulk of the orbifold S1/Z2 to fields located at the fixpoints
in a supersymmetric way. However, they apply their method to rigidly supersymmetric
theories only, which is in the light of Randall-Sundrum to restrictive. We stress that the
method of [6] rests upon the use of off-shell formulations. So the second ingredient is clear:
An off-shell formulation of gauged supergravity in five dimensions is required in order to
generalize the idea of Mirabelli and Peskin to local supersymmetry.
In two recent publications, we have worked out the N = 2 off-shell multiplet calculus
in five dimensions. Besides the minimal multiplet and the nonlinear multiplet [7], we
discussed in [8] the linear and the super Yang-Mills multiplet. The multiplet calculus is
completed with the hypermultiplet which may be found in [9] and the tensor multiplet, to
be discussed in the following section. In a recent publication [10] these topics have been
reconsidered and extended using a different approach.
The purpose of this paper is to use our off-shell calculus in order to generalize the idea
of Mirabelli and Peskin to local supersymmetry and derive in that way lagrangians of the
Randall-Sundrum type.
The present paper is structured as follows. In section 2 we construct the bulk theory
of our orbifold S1/Z2, namely gauged N = 2 off-shell supergravity in five dimensions. In
section 3 we develop a four dimensional N = 1 tensor calculus at the fixpoints. Using
these results we finally study various supersymmetric theories on S1/Z2 in section 4. Short
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conclusions and an outlook are presented in section 5.
2 Gauged off-shell supergravity
In this section we construct the gauged supergravity which will be the bulk theory for our
orbifold construction.
The fundamental building block is the minimal multiplet. It has been discussed in
our earlier works, [7, 8], so that we refer to these references for detailed treatments. In
order to find a consistent supergravity theory, there is a compensator for the local SU(2)R
required. In principle there are three possibilities, leading to three different versions of off-
shell supergravity: the nonlinear multiplet [7] (version I), the hypermultiplet [9] (version
II) and the tensor multiplet (version III) which is discussed in this work and will be used for
the orbifolding procedure. These are all (minimal) off-shell versions of N = 2 supergravity
which exist in five dimensions. These results are easily extended to gauged supergravity.
A detailed presentation of the three versions of off-shell supergravity, including explicit
expressions for the lagrangians, may be found in [9]. An analysis of the behavior of the
gauged theories under Z2 orbifolding is included in that work.
2.1 The tensor multiplet
We start by reminding the reader of the linear multiplet [8]. It contains a Lorentz scalar
isotriplet ~Y , a spinor ρ, a scalar N and a vector WA. The vector WA is constrained (for
detailed formulas see [8] and for the centrally charged multiplet [9])2
∂AW
A + . . . = 0. (2.1)
As in four dimensional conformal supergravity [11], one may solve this constraint explicitly
for vanishing gauge group and vanishing central charge. We can achieve that by the
introduction of a 3-form tensor potential through
WA =
1
12
eAMε
MNPQRD̂NBPQR. (2.2)
This field forms together with the remaining fields of the linear multiplet the tensor mul-
tiplet. Schematically, the tensor multiplet is then given by
( ~Y , ρ, BMNP , N).
The introduction of the field BMNP implies a new symmetry, namely tensor gauge trans-
formations
δΛ(λ)BMNP = 3∂[MλNP ]. (2.3)
2We use the same conventions as in [7], with the exception that for five dimensional indices we use
capital letters and lower case letters for four dimensional indices. Letters from the middle of the alphabet
are curved, letters from the beginning of the alphabet are flat.
3
From the constraint (2.1) it is possible to deduce the supersymmetry transformation law
of the tensor field. One finds
δBMNP = −iε¯γMNPρ− 3ε¯~τγ[NPψM ]~Y .
It then follows that the supercovariant derivative in (2.2) is given by
D̂[MBNPQ] = ∂[MBNPQ] + iρ¯γ[NPQψM ] − 3
2
ψ¯[N~τγPQψM ]~Y .
The tensor gauge transformations (2.3) appear in the supersymmetry algebra. The addi-
tional terms are
[δQ(η), δQ(ε)] = . . .+ δΛ(iε¯γ
PηBMNP − ε¯~τγMNη~Y )
and the dots denote field dependent transformations which may be found in [7].
2.2 The action for the tensor multiplet
An action for the tensor multiplet is found as follows [11, 12]: one starts with the coupling
of a Maxwell multiplet to the tensor multiplet. The tensor multiplet is inert under the
gauge group. One easily finds that
L = 2 ~X~Y − 2iΩ¯ρ− 2MN − 1
12
εABCDEGABBCDE − 16~Y ~tM
− iρ¯γMψMM + 1
2
ψ¯A~τγ
ABψB ~Y M − Ω¯~τγMψM ~Y
(2.4)
is invariant. Next, one forms a vector multiplet out of the fields of the tensor multiplet.
Here one faces the first problem. The canonical embedding should start with M ∼ N +
. . . as it does in the case of rigid supersymmetry. However, this cannot be generalized
straightforwardly to the local case [11]. Instead, one has to move on to the improved
tensor multiplet [11, 13].
Since the correspondence is rather complicated, we give only the lowest component M
of this vector multiplet (the full formulas may be found in [9]):
M = Y −1N +
1
4
Y −3ρ¯~τρ~Y + 6Y −1~Y ~t. (2.5)
Here we have defined
Y = (~Y ~Y )1/2
and let us mention that similar cohomology problems as in four dimensions [11] appear for
the gauge field strength but are unimportant for our purposes. Acting repeatedly with the
supersymmetry transformations on expression (2.5) gives the complete embedding.
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Using this embedding of the tensor multiplet in the vector multiplet in the action
formula (2.4) gives the desired action for the tensor multiplet:
Ltensor =− 1
4
Y R(ω̂)ABAB + 4Y C − 1
6
Y F̂ABF̂
AB + Y vABv
AB + 20Y~t2 − Y −1N2
− 36Y −1(~t~Y )2 − 1
4
Y −1D̂A~Y D̂A~Y − 1
12
Y −1εMNPQR~Y ~VM∂NBPQR
+ Y −1WAW
A − 4Y −1λ¯~τρ~Y − 2iY ψ¯AγAλ− i
4
√
3
Y −1ρ¯γABρF̂AB
− i
2
Y −1ρ¯γADAρ− 3Y −3ρ¯~τρ~Y t˜Y˜ − 1
2
Y −3ρ¯~τρ~Y N − i
4
Y −1ρ¯γABρvAB
+
1
4
Y −3ρ¯~τγAρ(~Y × D̂A~Y ) + 1
2
Y −1~Y ψ¯A~τγ
ABDBρ+ iY −1ρ¯ψAWA
+
1
2
Y −3ρ¯~τγAρ~YWA − 1
2
Y −1ρ¯~τγMNDMψN ~Y − i
2
Y ψ¯Pγ
PMNDMψN
− 12Y −1N~t~Y − Y ψ¯A~τγABψB~t− i
2
Y ψ¯AψBv
AB + 2Y −1ψ¯A~τγ
Aρ(~t× ~Y )
+
1
24
Y −3εMNPQR~Y (∂M ~Y × ∂N ~Y )BPQR − i
4
√
3
Y ψ¯Aγ
ABCDψBF̂CD
+ Y −1ρ¯~τγBψAv
AB~Y + 2iY −1ρ¯γAψA~t~Y − 1
2
√
3
Y −1ρ¯~τγABCψAF̂BC ~Y
− 1
4
Y −1ψ¯A~τγ
ABCψB(~Y × D̂C ~Y )− 1
2
Y −3ψ¯A~τγ
ABρ~Y Y˜ D̂BY˜ + 1
8
Y −3(ρ¯~τρ)2
− i
2
Y −3ψ¯Aγ
Aρρ¯~τρ~Y +
1
2
Y −1ρ¯ψB ρ¯γ
ABψA − i
4
Y −1ρ¯ψBψ¯A~τγ
ABCψC ~Y
− 3
8
Y −5(ρ¯~τρ~Y )2 +
1
8
Y −3ψ¯A~τγ
ABψB ρ¯τ˜ ρ~Y Y˜ +
i
4
Y −3ψ¯A~τ τ˜γ
Aρρ¯τ˜ρ~Y
− i
4
Y −3ρ¯~τγBρρ¯γ
ABψA~Y − 1
8
Y −3ρ¯~τγBρψ¯Aτ˜ γ
ABCψC ~Y Y˜ .
(2.6)
2.3 An action for gauged supergravity
Using the results of the preceding section we now construct an action for gauged off-shell
supergravity following [11]. As compensator for the SU(2)R R-symmetry we use the ~Y -
field. However, before dealing with the gauge fixing, we have to consider an old problem:
The appearance of a term linear in C in eq. (2.6) leads to inconsistent equations of motion.
We can solve this problem in an elegant way, using the lagrangian Lmin for the minimal
multiplet, eq. (2.10) in [7]. The lagrangian L = Ltensor+Lmin leads to consistent equations
of motion. It is a well defined lagrangian for off-shell supergravity.
The gauged variant of this theory is also easily found: Using the lagrangian Llin for the
linear multiplet given in [8], eq. (3.2), the desired lagrangian is
Lgauged = Ltensor + Lmin −
√
3
4
g′Llin. (2.7)
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Here we have introduced the cosmological constant g′. Of course, wherever WA appears it
has to be understood as supercovariant field strength for BMNP , defined by (2.2).
Before we proceed, we should discuss the gauge fixing. In our formulation of off-shell
supergravity, we have an SU(2)R R-symmetry which is gauged by an auxiliary field ~VM .
This symmetry has to be fixed. We do that by setting [11]
~Y = eu(0, 1, 0)T (2.8)
where we have introduced a new scalar u. This breaks the original SU(2)R but leaves a
residual SO(2), gauged by V 2M , intact. In addition, there is still the U(1) under which only
the graviphoton AM transforms at this stage. The equations of motion for the auxiliary
fields imply V 2M = 2g
′AM so that after elimination of the auxiliary fields, we end up with
the lagrangian of gauged supergravity given in [8].
Unfortunately, the lagrangian (2.7) after the gauge fixing (2.8) is quite complicated.
Nevertheless it is the starting point for our orbifold construction so that we should present
explicit formulas:
Lgauged =eu(−1
4
R(ω̂)AB
AB + 4C − 1
6
F̂ABF̂
AB + vABv
AB + 20~t~t− 36(t2)2
− 1
4
∂Au∂Au− 1
4
V 1AV
A1 − 1
4
V 3AV
A3 + 8
√
3g′t2 − i
2
ψ¯Pγ
PMNDMψN
− 2iψ¯AγAλ−
√
3g′
4
ψ¯Aτ
2γABψB − i
2
ψ¯AψBv
AB)− 12Nt2 +
√
3g′N
− 1√
3
FABv
AB − 1
6
√
3
εABCDEAAFBCFDE − 4λ¯τ 2ρ− 2iλ¯γAψA
+
1
2
ρ¯τ 2ψA∂
Au− 1
2
ρ¯τ 1ψMV 3M +
1
2
ρ¯τ 3ψMV 1M +
1
2
ψ¯Aτ
2γABDBρ
+ 2iρ¯γAψAt
2 − 2ψ¯Aτ 1γAρt3 + 2ψ¯Aτ 3γAρt1 − 1
2
ψ¯Aτ
2γABρ∂Bu
− 1
12
εMNPQR(V 2M − 2g′AM)∂NBPQR − 32~t~t−
√
3ig′
2
ψ¯Aγ
Aρ
− 1
2
ρ¯τ 2γMNDMψN + ρ¯τ 2γBψAvAB − 1
2
√
3
ρ¯τ 2γABCψAF̂BC
− i
4
√
3
ψ¯Aγ
ABCDψB(e
uF̂CD +
1
2
FCD) + (1− eu)ψ¯A~τγABψB~t
+ e−u
(− i
4
ρ¯γABρ(vAB +
1√
3
F̂AB)− 3ρ¯τ 2ρt2 +WAWA −N2
− i
2
ρ¯γADAρ+ iρ¯ψAWA
)− 4C − 1
2
e−2u(ρ¯τ 2ρN − ρ¯τ 2γAρWA) + L4F .
(2.9)
L4F contains four fermion terms which play no roˆle for us. They may be found in [9]. The
covariant derivatives which appear here are covariant w.r.t. local Lorentz and local SO(2)
transformations, e.g.
DMρ = ∂Mρ+ 1
4
ω̂MABγ
ABρ− i
2
τ 2ρV 2M .
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Field eam e
5˙
m e
a
5 e
5˙
5 ψm ψ5 Am A5 V
1
m V
2
m
Parity P +1 −1 −1 +1 +1 −1 −1 +1 −1 −1
Field V 3m V
1
5 V
2
5 V
3
5 vab va5˙ λ C t
1 t2 t3
Parity P +1 +1 +1 −1 −1 +1 +1 +1 +1 +1 −1
Table 1: Parities of the minimal multiplet.
Let us stress, that we work in what follows till the end with the gauged SU(2)R. The very
last step is to impose the condition (2.8).
3 Supergravity on S1/Z2
We now consider gauged supergravity on S1/Z2. The Z2 acts on the fifth coordinate,
x5 → −x5. A generic bosonic field transforms like
ϕ(xm, x5)→ Pϕ(xm,−x5), with P2 = 1.
Fermionic fields transform like
ψ(x5)→ Piτ 3γ 5˙ψ(−x5). (3.1)
An extended discussion of Z2 assignments to symplectic Majorana spinors can be found in
[4]. We use the notation that a dot on an index 5 denotes a Lorentz index.
3.1 The minimal multiplet
Starting from P(eam) = +1, the parity assignments of all fields belonging to the minimal
multiplet are dictated by supersymmetry. We have collected these assignments in table 1.
Note that the orbifold condition breaks the SU(2)R at the fixpoints to a residual U(1).
Let us define
ba = va5˙ (3.2a)
am = −1
2
(V 3m −
2√
3
F̂m5e
5
5˙
+ 4eamva5˙) (3.2b)
S = C − 1
2
e55˙(∂5t
3 − λ¯τ 3ψ5 + V 15 t2 − V 25 t1) (3.2c)
at the fixpoints. The important observation is then that the fields(
eam, ψm, ba, am, λ, S, t
1, t2
)
,
taken at the boundaries, form a non-minimal N = 1 supergravity multiplet in four di-
mensions with (16 + 16) components. This multiplet, sometimes called the intermediate
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multiplet has been studied in detail by Sohnius and West [14]. These authors also con-
structed the corresponding multiplet calculus.
The U(1) which survives the orbifold projection is to be identified with the chiral U(1)
gauged by the auxiliary field am. The fields transform as follows under this symmetry
(with parameter α):
δψm = γ
5˙ψmα, δλ = γ
5˙λα,
δam = ∂mα, δt
1 = −2t2α, δt2 = 2t1α.
The supersymmetry transformation laws on the boundary are in our notations
δeam = −iε¯γaψm
δψm = Dmε− 3γ 5˙εbm + γm(γaγ 5˙ba + 2iτ 1t1 + 2iτ 2t2)ε
δba = − i
4
ε¯γa
bcγ 5˙R̂bc − 2iε¯γaγ 5˙λ
δam = − i
2
ε¯γ 5˙γmλ
′
δλ = −1
4
γ 5˙εD̂aba + εS − i
2
τ 1γaεD̂at1 − i
2
τ 2γaεD̂at2
δS = − i
2
ε¯(γmD̂m + γaγ 5˙ba)λ− ε¯(τ 1t1 + τ 2t2)(1
2
γabR̂ab + 8λ)
δt1 = ε¯τ 1λ
δt2 = ε¯τ 2λ.
(3.3)
Note that fields like ψ5 and A5 have dropped out. The covariant derivatives which appear
here are covariant w.r.t. four dimensional local Lorentz transformations and chiral U(1)
transformations. Further, we have introduced the useful definition [14]
λ′ = 12λ+ γabR̂ab.
λ′ transforms quite simple under supersymmetry:
δλ′ = 12εS − 1
4
εR̂(ω̂)abab + 48ε((t
1)2 + (t2)2)− 6εbaba − 1
2
γabγ 5˙εf̂ab
and f̂mn is the supercovariant field strength of am. We remind the reader that in these
equations, the fermions ψm and λ satisfy the chirality constraints
λ = iτ 3γ 5˙λ and ψm = iτ
3γ 5˙ψm.
We can compute the gauge algebra for the multiplet (3.3). It is the projection of the
five dimensional gauge algebra:
[δQ(ε), δQ(η)] =δg.c.(iη¯γ
mε) + δQ(iε¯γ
mηψm) + δch(iε¯γ
mηam)
+δLt(iη¯γ
mεω̂mab − 2iε¯γabcγ 5˙ηbc + 4ε¯τ 1γabηt1 + 4ε¯τ 2γabηt2).
(3.4)
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δch(α) denotes a chiral transformation with parameter α and all transformation have to be
understood in the four dimensional sense.
We are now in a position to elaborate on the matter multiplets which may be coupled
to the supergravity multiplet (3.3). This has been done in great detail in [14]. We restrict
ourselves to the presentation of formulas which are required for the remaining sections. A
more extended discussion may be found in the original work, for details using our notations,
[9] should be consulted.
3.2 The chiral multiplet
This multiplet has also been given in [14]. Since it is very well known we restrict ourselves
to the transformation laws using our conventions. The field content of the chiral multiplet
is
A = (A, B, ψ, F, G).
It exists for arbitrary chiral weight w. The transformation laws are:
δA = ε¯τ 2ψ + wBα
δB = ε¯τ 2γ 5˙ψ − wAα
δψ = − i
2
γaτ 2εD̂aA− 1
2
εF − i
2
γaγ 5˙τ 2εD̂aB − 1
2
γ 5˙εG+ (w − 1)γ 5˙ψα
δF = iε¯γa(D̂aψ + γ 5˙ψba) + 4ε¯(τ 1ψt1 − τ 1γ 5˙ψt2)
+
w
2
ε¯τ 2(A+ γ 5˙B)λ′ + (2− w)Gα
δG = iε¯γ 5˙γa(D̂aψ + γ 5˙ψba)− 4ε¯γ 5˙(τ 1ψt1 − τ 1γ 5˙ψt2)
+
w
2
ε¯τ 2γ 5˙(A+ γ 5˙B)λ′ + (w − 2)Fα.
We have also indicated the transformation properties under chiral rotations.
For a chiral multiplet with weight w = 2 we can write down an invariant F -term density:
[A]F = F + iψ¯mγ
mψ +
1
2
ψ¯mτ
2γmn(A+ γ 5˙B)ψn − 12t2A− 12t1B. (3.5)
3.3 The vector multiplet
The field content of the super Yang-Mills multiplet is
Y = ( um, χ, D).
The abelian vector multiplet can be derived straightforwardly from the general multiplet.
We skip this multiplet, refer the interested reader for technical details to [9] and confine
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Field Y 1 Y 2 Y 3 ρ N Bmnp Bmn5
Parity P +1 +1 −1 +1 +1 +1 −1
Table 2: Parities of the tensor multiplet.
ourselves to the presentation of the transformation laws of the vector multiplet:
δum = iε¯γmχ
δχ = −γ 5˙εD + 1
4
γabεûab
δD =
i
2
ε¯γ 5˙γmD̂mχ− 3i
2
ε¯γaχba,
where the fields take their values in the Lie algebra of the gauge group. We have defined
the supercovariant field strength ûmn of um. Of course, the gauge algebra (3.4) is modified
by the appearance of a field dependent gauge transformation.
An action can be derived by forming a chiral multiplet from fields of the Yang-Mills
multiplet. One finds [14, 9]
Lsym = Tr [DD − 1
4
ûabû
ab − 3iχ¯γaγ 5˙χba
+iχ¯γaD̂aχ− ψ¯mγm(iγ 5˙χD + i
4
γabχûab)
+
1
4
ψ¯mτ
2γmnψnχ¯τ
2χ +
1
4
ψ¯mτ
2γmnγ 5˙ψnχ¯τ
2γ 5˙χ].
(3.6)
4 Lagrangians at the fixpoints
In this section we construct lagrangians of the Randall-Sundrum type, i.e. theories which
live on an orbifold S1/Z2. In the bulk there is only gauged supergravity, but this can
be extended easily to more complicated configurations using the results in [8, 9]. On the
boundaries, the original Randall-Sundrum scenario [1] requires a cosmological constant.
We present some generalizations of this model.
4.1 A cosmological constant – The Randall-Sundrum scenario
To start with the supersymmetrization of the Randall-Sundrum scenario we analyze the
parity assignments of the tensor multiplet from section 2. The results are shown in table
2. Inspection of the transformation laws shows, that on the boundaries, they form chiral
multiplets with chiral weight w = 2. The precise correspondence is(
A, B, ψ, F, G
)
=
(
Y 2, Y 1, ρ, − 2N + D̂5˙Y 3, + 2W 5˙ + 12(t1Y 2 − Y 1t2)
)
, (4.1)
on the boundary.
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Using the result for the F -term density of a chiral multiplet, eq. (3.5), we are then in a
position to write down the desired theory. Before doing that, however, we have to fix the
R-symmetry. This is achieved by imposing (2.8) which breaks the SU(2)R in the bulk to
a residual U(1), gauged by V 2M , and breaks the chiral U(1) on the boundaries completely.
The minimal multiplet on the boundary is then extended to an N = 1, D = 4 supergravity
multiplet with (20+20) components. One then uses the expressions (4.1) in (3.5) to obtain
Lcc = −2N + euV 15˙ − ρ¯τ 3ψ5˙ + iψ¯mγmρ+
1
2
euψ¯aτ
2γabψb − 12eut2. (4.2)
Our complete action is
S =
∫
d5x e
(Lgauged + Λ1δ(x5)Lcc + Λ2δ(x5 − ℓ)Lcc) (4.3)
where Λ1 and Λ2 are real constants. We use the unusual convention that δ(x
5) is a scalar,
not a density. If one eliminates the auxiliary fields, terms of the form δ(x5)2 appear but
drop out at the end. One finds a result similar to the one of Altendorfer et al. [5],
L = L˜gauged −
(
Λ1δ(x
5) + Λ2δ(x
5 − ℓ))(√3g′ − 1
2
ψ¯aτ
2γabψb
)
, (4.4)
with the on-shell lagrangian L˜gauged of gauged supergravity given in [8]. g′ is the cosmo-
logical constant. The on-shell transformation laws are
δeAM =− iε¯γAψM
δψM =DMε+ 1
4
√
3
γMABεF̂
AB − 1√
3
γNεF̂MN +
ig′
2
√
3
γMτ
2ε
+ iΛ1δ
5
Mδ(x
5)τ 2γ 5˙εe5˙5 + iΛ2δ
5
Mδ(x
5 − ℓ)τ 2γ 5˙εe5˙5
δAM =−
√
3i
2
ε¯ψM .
(4.5)
As a consistency check, we have verified the invariance of the lagrangian (4.4) under the
on-shell transformations (4.5).
One of the motivations for the present work where the hope to remove the fine tuning of
the bulk and boundary cosmological constants, inherent to the original work of Randall and
Sundrum, by supersymmetry. It should be clear that the method of Altendorfer et al. [5]
is not suited to answer the question whether this fine tuning is removed by supersymmetry.
The alternative work [3] implies that this fine tuning is removed by supersymmetry. This
is not true for our result (4.4), at least on the lagrangian level, due to the appearance of
the parameters Λ1 and Λ2.
Before proceeding, let us shortly comment on the solutions to the equation of mo-
tion and the Killing spinor equations. The Einstein equations are solved by the Randall-
Sundrum metric
ds2 = e−2σηmndx
mdxn − (dx5)2 with σ ≡ g
′
√
3
|x5|, (4.6)
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provided that
Λ1 = −Λ2 = 1. (4.7)
Note that we have used according to common practice, that3 θ(x5)2 = 1, where θ is the
standard step function.
By decomposing the spinors in two-component objects
εi =
(
εi+
εi−
)
. (4.8)
and using the representation of gamma matrices given in [6], one may try to solve the
Killing spinor equations δψM = 0 using the Ansatz of Altendorfer et al. [5]
ε1+ = e
−
1
2
ση, ε2+ = −iθ(x5)e−
1
2
ση, (4.9)
with a constant spinor η. However, in this case one finds the constraint
Λ1 = −Λ2 = 2. (4.10)
Note that (4.10) is in contradiction with (4.7) and thus the spinors (4.9) represent no
Killing spinors of the Randall-Sundrum solution.4 However, since the Randall-Sundrum
metric (4.6) is a solution to the Einstein equations we have to expect that there exist
consistent solutions to the Killing spinor equations. Otherwise we would have constructed
a theory where the geometry of spacetime breaks supersymmetry spontaneously.
4.2 Matter at the fixpoints
Our next models contain as bulk theory gauged supergravity and cosmological constants on
the boundaries. In addition, we allow for chiral multiplets or super Yang-Mills multiplets
on the boundaries. Let us start with the chiral multiplet.
For notational convenience we consider only one brane located at x5 = 0. It is com-
pletely trivial to add the second one.
The systematic construction of a kinetic term for the chiral multiplet as it is needed
here requires the general multiplet which we do not discuss. For technical details we refer
to [14, 9]. The bosonic part of the lagrangian for a chiral multiplet with chiral weight w is
Lkin =−DaBDaB −DaADaA− 8t2GB − F 2 −G2
+8t2FA+ 8t1FB + 8t1GA− 4DaBAba + 4DaABba
+(A2 +B2)(12wS − w
4
Rab
ab + 48(w − 1)((t1)2 + (t2)2)− 6wbaba − 8S).
(4.11)
3A counterexample is found as follows: Taking the derivative of θ(x5)2 = 1 leads to δ(x5)θ(x5) = 0
and multiplying this equation with θ(x5) leads, using θ(x5)2 = 1 to δ(x5) = 0. More compactly stated:(
θ(x5)θ(x5)
)
δ(x5) 6= θ(x5)(θ(x5)δ(x5)). See also [15]
4In equation (13) of [5], the transformation law for the gravitino ψ+
m
contains a term ∼ iΛemaσaη¯+
which is missing in eq. (20). If this term is included, eqs. (21) and (22) have to be changed. After
performing these corrections, one recovers the Λ1 = −Λ2 = 2 case and our calculation is in agreement with
[5]. We would like to thank Jan Conrad for extended discussions on this point.
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Note the appearance of the curvature scalar. After inserting the definitions (3.2) and fixing
the gauge via (2.8), we take our action to be
S =
∫
d5x e
(
Lgauged + Λ1δ(x5)Lcc + Λ˜1δ(x5)Lkin
)
,
with Λ˜1 a constant. After gauge fixing, the final step would be the elimination of the
auxiliary fields. This turns out to be a remarkably complicated exercise which we have not
completed.
The other possibility is to consider a super Yang-Mills multiplet on the boundary. This
is conceptually similar to the model of Horˇava and Witten [16, 17].
Our model is the following. In the bulk, we have gauged supergravity. On the boundary
there is a cosmological constant plus a super Yang-Mills multiplet. Our action is
S =
∫
d5x e
(
Lgauged + Λ1δ(x5)Lcc + Λ˜1δ(x5)Lsym
)
with Λ˜1 a constant and Lsym is given in (3.6). We next use the definitions (3.2) and fix
the gauge using (2.8). In this case it is easy to eliminate the auxiliary fields from the
lagrangian. The result is
L = L˜gauged − Λ1δ(x5)(
√
3g′ − 1
2
ψ¯aτ
2γabψb)
+Λ˜1δ(x
5)
(− 1
4
ûabû
ab − i
√
3
4
χ¯γaγ 5˙χF̂a5˙ + iχ¯γ
mD̂mχ− i
2
χ¯γmabψmûab
+
1
4
ψ¯mτ
2γmnψnχ¯τ
2χ+
1
4
ψ¯mτ
2γmnγ 5˙ψnχ¯τ
2γ 5˙χ
)
.
(4.12)
5 Conclusions and Outlook
Using off-shell supergravity, we have presented a technique which allows the systematic
construction of models of the Randall-Sundrum type. We assign consistently Z2 transfor-
mation laws to the fields belonging to the supergravity multiplet in the bulk. The fields
with positive parity form a non-minimal N = 1, D = 4 supergravity multiplet at the
fixpoints. Using this multiplet, we develop parts of an N = 1 tensor calculus located
at the branes. We apply this calculus to the explicit construction of lagrangians of the
Randall-Sundrum type.
The configurations presented here are easily extended to more complicated ones, using
the results in [7, 8, 9]. That is, one could introduce additional matter to the bulk which
would then extend the possible couplings to matter at the fixpoints of the orbifold.
Of particular interest would be the study of supersymmetry breaking, since the brane
world scenario represents a geometrization of hidden sector supergravity models (for a
review see [18]).
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First steps in this direction were undertaken in [6] and in [19]. These authors considered
rigidly supersymmetric theories on S1/Z2. On one brane a supersymmetry breaking D-
or F -term was placed, respectively, and the transmission of the supersymmetry breaking
to the other wall studied. Using the techniques developed in the present work, it should
be quite simple to extend these investigations to local supersymmetry. In this context we
should also mention [3], where gaugino condensation as supersymmetry breaking mecha-
nism has been considered.
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